The anatomy of the psoas minor muscle in human beings has frequently been correlated with ethnic and racial characteristics. The present study had the aim of investigating the anatomy of the psoas minor, by observing its occurrence, distal insertion points, relationship with the psoas major muscle and the relationship between its tendon and muscle portions. Twenty-two human fetuses were used (eleven of each gender), fixed in 10% formol solution that had been perfused through the umbilical artery. The psoas minor muscle was found in eight male fetuses: seven bilaterally and one unilaterally, in the right hemicorpus. Five female fetuses presented the psoas minor muscle: three bilaterally and two unilaterally, one in the right and one in the left hemicorpus. The muscle was independent, inconstant, with unilateral or bilateral presence, with distal insertions at different anatomical points, and its tendon portion was always longer than the belly of the muscle.
INTRODUCTION
When the psoas minor muscle is present in humans, it is located in the posterior wall of the abdomen, laterally to the lumbar spine and in close contact and anteriorly to the belly of the psoas major muscle (Van Dyke et al., 1987; Domingo, Aguilar et al., 2004; Leão et al., 2007) . Although its function is considered to be extremely subtle, it aids in flexing the spine and, in cases in which its fibers are joined to those of the psoas major, it aids in flexing the hips (Pellegrino et al., 1998) . Anatomical studies on the psoas minor muscle have revealed that ethnic and racial characteristics have a large influence on the frequency of its presence in human beings. Snell (1999) and Donovan et al. (1981) observed that it was absent in 40% of the cases analyzed. Not only can the frequency of its presence vary, but also its morphology. According to Testut & Latarjet (1976) , it is not rare to find the psoas minor muscle reduced to only one or two tendons. In a description by Gardner et al. (1988) , they reported that this muscle was inserted by means of a thin tendon, into the iliopectineal eminence and into the arched line, and that it had an additional inconstant insertion into the iliac fascia and pectineal ligament.
The aim of the present study was to investigate the anatomy of the psoas minor muscle in human fetuses: establishing the frequency of its occurrence according to sex; ascertaining the distal insertion points; analyzing the possible dependent relationship between the fibers of the psoas minor and psoas major muscles; and determining the proportional relationship between the tendon and muscle parts of the psoas minor.
MATERIAL AND METHOD
Twenty-two human fetuses of approximately seven to nine months of age were dissected. These had been fixed and kept for more than one year in 10% formol solution that had been perfused through the umbilical artery. The fetuses belonged to the Anatomy Laboratory of Tiradentes University, and were used in accordance with Law 8501, of November 30, 1992, which makes provisions regarding the use of unclaimed cadavers for the purposes of scientific study or research. A xiphopubic incision was made in the abdominal cavity in association with Pfanenstiel and the entire small and large intestine was resected. The data obtained were recorded on a specific form and photographs were taken using an Olympus digital camera.
RESULTS
Out of the 22 fetuses that were dissected, the psoas minor muscle was present in 13 (59.09%). Among these, it was present bilaterally in ten (Fig. 1 ) and unilaterally in three (Fig.2) . The distribution of the psoas minor muscle was analyzed according to sex and side of the body (Fig. 3) .
The muscle fibers of the psoas minor always originated directly from the body of the 12th thoracic vertebra and the underlying intervertebral disc. These fibers were not seen to arise as ramifications of the fibers of the psoas major. The length of the tendon portion of the psoas minor muscle was proportionally greater than the length of the muscle portion (Fig. 4) . On average, the tendon represented 57% of the total length of the muscle: 60% for females and 54% for males.
The distal insertion occurred in the iliopubic eminence, arched line or pectineal line, or simultaneously in all three anatomical points (Fig. 5) . In some cases, the tendon of the psoas minor muscle presented fanlike expansion that joined it to the fascia of the psoas major muscle, such that the two structures could not be distinguished from each other macroscopically. 
DISCUSSION
In the present study, the psoas minor muscle was present in approximately 59% of the human fetuses. This proportion is very similar to what was described by Snell, who found the muscle in 60% of the cases studied. According to Kraychete et al. (2007) , the psoas minor muscle was present in only 30% of the cases. Regarding sex, there was no significant difference.
No data on the proportional relationship between the muscle and tendon parts of the psoas minor muscle were found in the literature, which made it impossible to do a comparative analysis on the findings. Even so, there have been descriptions noting that the tendon of this muscle was very long (Lee et al., 1989; Téllez & Acuña, 1998) . This affirmation corroborates the data of the present study, in which on average, the tendon represented 57% of the total length of the muscle, with similar values for both sexes.
Differing from the findings of Testut & Latarjet, there were no cases in which more than one tendon of the psoas minor muscle was found. In all the cases studied, the muscle only presented a single tendon.
In all the fetuses of the present study, the fibers of the psoas minor muscle originated in the bodies of the 12 th thoracic vertebra and the underlying intervertebral disc, as also found by Lee et al. and Torres et al. (1995) . However, in no case was it found that the fibers of the psoas minor muscle originated as a ramification of the fibers of the psoas major. This type of occurrence was described in some cases by Macalister (1875) .
In our study, the two muscles always presented differentiated and independent origins for their fibers.
In four fetuses, the psoas minor passed posteriorly to the crural arch and was then inserted into the pectineal line of the femur, which is in agreement with some cases described by Bankart et al. (1869) . In addition to this fixation point, insertions consisting of a thin tendon were observed in the iliopectineal eminence, arched line, pectineal line, iliac fascia and pectineal ligament. The muscle was, in many cases, found to have insertions in more than one of these points, and this was also found by Muttarak & Peh (2000) . Gardner et al. described the possibility of insertion of the muscle at these sites, with the exception of the pectineal line.
The psoas minor was an independent inconstant muscle, with unilateral or bilateral presence and with distal insertions at different anatomical points, and its tendon portion was always longer than the belly of the muscle. 
RESUMEN:
La anatomía del músculo psoas menor, en los seres humanos ha sido a menudo vinculada con cuestiones de orden étnico-raciales. Este estudio tuvo como objetivo evaluar la anatomía del músculo psoas menor en relación a su presencia, puntos de origen e inserción, relación con el músculo psoas mayor y sus porciones tendinosa y muscular. Se utilizaron 22 fetos humanos (11 de cada sexo) que fueron fijados en solución de formalina al 10% por perfusión a través de la arteria umbilical. El músculo psoas menor se encontró en 8 fetos de sexo masculino, siete bilateralmente y apenas uno unilateralmente en el hemicuerpo derecho. En los fetos de sexo femenino, cinco tenían el músculo psoas menor, tres bilateralmente y dos unilateralmente, siendo uno encontrado en el hemicuerpo derecho y otro en el izquierdo. El mús-culo es independiente, inconstante, de presencia unilateral o bilateral, con la inserción en diferentes sitios anatómicos y su porción tendinosa siempre mayor que el vientre muscular 
